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Abstract
The psychological underpinnings of labor market discrimination were investigated by having
participants from Israel, the West Bank and Germany (N = 205) act as employers in a styl-
ized employment task in which they ranked, set wages, and imposed a minimum effort level
on applicants. State self-esteem was measured before and after the employment task, in
which applicant ethnicity and sex were salient. The applicants were real people and all be-
havior was monetarily incentivized. Supporting the full self-esteem hypothesis of the social
identity approach, low self-esteem in women was associated with assigning higher wages
to women than to men, and such behavior was related to the maintenance of self-esteem.
The narrower hypothesis that successful intergroup discrimination serves to protect self-es-
teem received broader support. Across all participants, both ethnicity- and sex-based dis-
crimination of out-groups were associated with the maintenance of self-esteem, with the
former showing a stronger association than the latter.
Introduction
We begin by making two observations. On the one hand, the employer-applicant relationship
may well be one of the most important and well-documented real-world contexts in which in-
tergroup discrimination, especially with regard to ethnicity and sex, is known to be a major
problem [1–6]. On the other hand, the self-esteem hypothesis of the currently highly influential
social identity approach was formulated to explain intergroup discrimination—by establishing
positive distinctness for the in-group, in-group members are establishing positive self-esteem
for themselves. However, to the best of our knowledge, there appears to be no previous litera-
ture that directly addresses whether the self-esteem hypothesis could help explain discrimina-
tion by employers. The present research was designed to start filling this gap in our knowledge.
The lack of previous research on the self-esteem hypothesis in an employment context
could be considered especially surprising as the social identity approach to intergroup relations
has, during the last decades, emerged as a meta-theory for work on group processes. Core con-
structs of the theory, such as categorization, status, legitimacy, and identity, appear essential to
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our understanding of both interpersonal and intergroup relations. Furthermore, the self-es-
teem hypothesis can arguably be considered the most central, intuitive, and appealing aspect of
the entire theory (but see also next section). One reason for this lack of research could be that
the veracity of the self-esteem hypothesis is still, after more than 40 studies, to be verified [7].
However, as we will argue, much of the prior research on the hypothesis has been plagued by
lack of realism and other methodological problems. The present study attempted to avoid the
most common methodological pitfalls, and investigated the self-esteem hypothesis in a stylized
employer-applicant relationship, in which participants from Israel, the West Bank, and Ger-
many acted as employers that ranked, set wages, and imposed a minimum effort level on appli-
cants whose ethnicity and sex were salient.
The Self-Esteem Hypothesis
The term ‘self-esteem hypothesis’ was coined two decades ago by Abrams and Hogg [8] in
their highly influential review of the social identity approach to intergroup discrimination.
Based on the work of Tajfel and colleagues [9], [10], who had shown that participants divided
into groups will discriminate against out-groups, Abrams and Hogg [8] identified self-esteem
as the ex-ante assumed primary motivating force of intergroup discrimination. More precisely,
they specified two corollaries from the notion that by establishing positive distinctness for the
in-group, in-group members are establishing a positive social identity for themselves and there-
by positive self-esteem (also [11]). These corollaries were (1) that successful intergroup dis-
crimination elevates self-esteem, and (2) that depressed self-esteem promotes intergroup
discrimination because of a need for self-esteem. Abrams and Hogg [8] found almost no em-
pirical support for either corollary.
The self-esteem hypothesis has been criticized by some proponents of social identity theory.
For instance, Turner [12] criticized corollary (2) for reducing social identity processes to a
quest for self-esteem. In contrast, he claimed that the theory really is more about the interplay
of social identity and social reality (e.g., stemming from social-structural variables such as
group status, stability, legitimacy, permeability); self-esteem was only introduced to grapple
with the operationalization of positive group distinctiveness [13]. Hogg [14] also somewhat re-
vised his stance by dethroning self-esteem in favor of uncertainty reduction, making the latter
the most basic motivation of in-group bias. But this shift in emphasis was not very radical—
self-esteem was still part of the picture as a constituent of uncertainty reduction. More general-
ly, we of course agree that social identity theory cannot be equated with any two corollaries.
However, our aim was not to test social identity theory on a general level. Rather, we were in-
terested in how social identity theory can help understand positive group-distinctiveness or in-
group bias in a selection context. Despite some criticism of the self-esteem hypothesis, it should
offer a viable means by which to empirically approach this question.
Later on, Rubin and Hewstone [7] reviewed the accumulated literature anew and found
more than 40 studies in which either hypothesis had been tested. They found 18 studies sup-
porting and 13 studies rejecting corollary (1), and seven studies supporting and 28 studies re-
jecting corollary (2). Only eight studies had tested both corollaries simultaneously (which, as
Rubin and Hewstone [7] noted, is how the self-esteem hypothesis should be tested), and of
these only one found support for both corollaries. They thus concluded their review by tenta-
tively suggesting that intergroup discrimination leads to an increase in self-esteem, but that low
self-esteem does not motivate intergroup discrimination. However, they also noted that some
ambiguity remains due to the vast array of methods and experimental designs that have been
used to test the self-esteem hypothesis, and ended their review by stating “further clarification
is required in order to allow a more thorough investigation of the relation between self-esteem
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and intergroup discrimination” (p. 59). One noteworthy ambiguity was introduced by Lemyre
and Smith [15], who based on their results in what was perhaps the most carefully conducted
study on the self-esteem hypothesis, suggested that discrimination does not elevate self-esteem,
but functions to maintain threatened self-esteem (for similar results, see [16], [17]). But this
and other ambiguities were never resolved—in a more recent review, Hornsey [18] noted that
“since the late 1990s, work on the ‘self-esteem hypothesis’ has fallen out of fashion” and that
“many of the original architects of the social identity approach have recently fallen silent on the
topic” (p. 214). The present study sought to reignite interest in the self-esteem hypothesis by
providing a test of its explanatory power in a context in which real-life discrimination is a
major problem.
Minimal or Natural Groups
The majority of the empirical research on the social identity approach has been conducted
using the minimal group paradigm. Minimal groups, in contrast to natural groups, are experi-
menter-created groups in which membership is determined by arbitrary and meaningless crite-
ria (e.g., preference of one artist over another). The minimal group paradigm uses minimal
groups to investigate the minimal conditions necessary for discrimination to occur among
groups [9]. Although the social identity approach was developed to explain results obtained in
research on minimal groups, the two cannot be equated. It seems possible that the implications
of intergroup discrimination for self-esteem may be stronger when group boundaries are
meaningful because such groups may suggest something about the qualities of the group mem-
bers (one group may for instance be more prestigious than the other). Discrimination may
thus be more strongly linked to self-esteem in a context of naturally occurring in-groups and
out-groups, especially when the out-groups form a naturally occurring and salient threat to the
self-concept [19], [20]. Supporting this line of reasoning is research that shows that the self-es-
teem hypothesis may only be applicable to individuals who identify with the in-group ([21],
[22]; for an experimental manipulation of group identification, see [23]).
One of the reasons why natural groups have more seldom been the subject of study could be
the distinction made by Turner [24] between normative and competitive discrimination. Nor-
mative discrimination is prescribed by previous intergroup relations, and is motivated primari-
ly by a need to conform to perceived norms (e.g., paying men more than women), whereas
competitive discrimination operates against intergroup norms to positively distinguish the in-
group (e.g., paying women more than men). A conservative interpretation of social identity
theory could suggest that only the latter should actually be related to an increase in self-esteem.
However, normative and competitive discrimination may be extremely difficult to disentangle
when doing research on naturally occurring rather than minimal groups. But this may not be a
crucial problem in light of empirical evidence that suggests normative and competitive dis-
crimination to have similar relations with self-esteem [7]. Relying on such evidence, and be-
cause our main concern was with real life discrimination, the present study, unlike most of the
previous work within the social identity approach, used natural groups (ethnicity and sex) in-
stead of minimal groups.
Measuring Discrimination
One key issue in testing the self-esteem hypothesis has been how to measure discrimination.
Studies conducted within the minimal group paradigm have typically derived indices of dis-
crimination from the relative allocation of points to in-group and out-group. By contrast, stud-
ies conducted with natural groups have typically given the participants the opportunity to
express their attitude towards the out-group, for instance by rating personality characteristics
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of the out-group [21], rating the competence of the out-group [25], or simply rating aggressive
and benevolent attitudes concerning the out-group [26]. As noted by Abrams and Hogg [8],
such studies may directly tap the esteem in which subjects hold their own group, and relating
such measures to questionnaire measures of self-esteem may confound the results. Therefore,
as Rubin and Hewstone [7] argued, more behavioral measures of discrimination should be
given preference.
We sought to investigate discrimination in the natural context provided by the employer-
applicant relationship. All participants reported on in this paper were assigned the role of an
employer. The employment task consisted of rank-ordering the applicants, setting their wages,
and optionally imposing a minimum effort level on them. All of these tasks provided distinct
opportunities for ethnic or sex-based discrimination; i.e., participants could prefer to hire a
compatriot (in the case of sex-discrimination, a same sex applicant), set higher wages for com-
patriots (same sex applicants), and impose, more frequently, a minimum effort level on for-
eigners (opposite sex applicants).
There are some important differences among the three discrimination indices. The rank-or-
dering task differed from the other tasks in that it forced the employer to favor either the in-
group or the out-group; no totally neutral or impartial option was provided (one applicant had
to be picked first). Discrimination could be more strongly related to elevated self-esteem in the
absence of an impartial or totally fair option [27]. The wage payment and the imposition of a
minimum effort level task provided an impartial option, but differed from each other by mea-
suring discrimination in the positive (allocating money) and negative (forcing payback) do-
mains, respectively (for a meta-analysis on positive-negative asymmetry in social
discrimination, see [28]). This is important, as critiques have suggested that the processes iden-
tified by the social identity approach may only apply in the positive domain [29].
Purpose of the Present Research
In sum, the present research sought to investigate whether the self-esteem hypothesis proposed
by the social identity approach could help us understand ethnicity- and sex-based discrimina-
tion in the employer-applicant relationship. Based on corollary (1) of the self-esteem hypothe-
sis, we thus hypothesized that successful intergroup discrimination would be associated with
the elevation or maintenance of self-esteem (Hypothesis (1)), and, based on corollary (2), that
depressed self-esteem would be related to a higher level of intergroup discrimination (Hypoth-
esis (2)). The relevant group categorizations were ethnicity and sex, both of which were salient
in the descriptions of the applicants. Ethnicity and sex are probably among the most important
groups that people use to define their identity [30–32]. Furthermore, ethnicity- and sex-based
discrimination in the labor market are among the most well-documented and important forms
of prevailing discrimination [1], [33]. It can therefore be considered surprising that the explan-
atory power of the self-esteem hypothesis has not previously been put to test in this natural
context. More specifically, we investigated the behavior that samples of Israeli, Palestinian, and
German men and women express towards each other in an employment task. The complex re-
lations among the three ethnic groups—returned to in the discussion—should make the mutu-
al behaviors of these three groups especially interesting for applying psychological theory.
Method
Participants and Procedure
Students from various faculties in six distinct universities, two of them located in Israel (Beer-
Sheva; Jerusalem), two in the West Bank (Abu-Dis; Ramallah) and two in Germany (Bonn; Co-
logne), were invited to take part in an incentivized decision experiment. The experimental
Ethnicity- and Sex-Based Discrimination
PLOS ONE | DOI:10.1371/journal.pone.0124622 May 15, 2015 4 / 19
sessions were conducted using pen and paper. Participants were seated in laboratory cubicles
(Jerusalem; Bonn; Cologne) or large class rooms to secure anonymity. The experiment was run
in each university with six groups of twelve participants, half of them acted as employers, the
other half as applicants, in a stylized one-shot employer-applicant relationship. It is important
to note that we had two universities each in Israel, the West Bank, and Germany to avoid in-
group and discriminatory effects at the level of the university: applicants were always from a
non-specified university different from that of the employers, and participants were made
aware of this at the outset of the experimental sessions.
Only employers are reported on in the present study. At the outset, we had 72 employers
from each region. After excluding those ten participants whose ethnicity did not match the lo-
cation the participant was recruited in, as well as one Israeli participant with missing values, we
were left with 68 Palestinian participants (34 women, mean age (SD) = 21.0 (2.0)), 68 Israeli
participants (34 women, mean age (SD) = 24.9 (1.9)), and 69 German participants (34 Women,
mean age (SD) = 24.3 (3.6)). Each participant generated one independent observation (employ-
ers did not, for instance, interact with each other, but made their decisions completely indepen-
dently). In Germany, participants were recruited through the universities of Bonn and Cologne
mailing lists to which they had signed up in order to take part in research conducted at the Lab-
oratory of Experimental Economics Research. In Israel and the West Bank, participants were
recruited through fliers posted on University notice boards.
Participants first completed a state self-esteem questionnaire. Each employer then received
an identical set of twelve short résumés, each from a different applicant. Because the applicants
were real people, we needed to pre-select them based on demographic data and school grades
in order to be able to give employers real information about the applicants but still keep the set
of twelve résumés identical. Three variables varied systematically in the résumés: Region (Israel
orWest Bank or Germany), Sex (Men orWomen) and Additional Comments (Applicant be-
longs to the best 50% of Israeli/Palestinian/German applicants with respect to school grades or
none), but only the first two were of interest for the present research. The application also con-
tained three constant filler items: Age (Between 18 and 29 years old), Family status (Single), and
Educational background (General qualification for university entrance). Employers first rank-
ordered the résumés, and then decided which wage to pay each of the applicants in case of em-
ployment. In addition, participants had the opportunity to impose a fixed minimum effort
level on each applicant. Immediately after completing the employment task, participants again
completed the same state self-esteem questionnaire. Finally, participants answered some ques-
tionnaires not related to this study. All participants were paid a show-up fee of 20 NIS (Israel;
West Bank); 4 Euro (Germany), as well as what they earned in the experiment. Employers’
earnings in the experiment were, as explained in detail below, determined by matching their
decisions with those of the applicants (for computation of pay-offs, each employer was
matched with one applicant, and they were paid according to their decisions; for details on the
incentive compatible matching procedure, see Subsection ‘Rank-ordering of applicants‘). Em-
ployers earned on average 84.6 NIS in Israel, 67.4 NIS in the West Bank, and 16.9 Euro in
Germany.
Measures
Self-esteem questionnaire. The state self-esteem scale consisted of three items: “I feel
good about myself”, “I feel confident that I understand things” and “I feel as smart as others”
selected from the state self-esteem scale [34]. Each item was responded to on a scale from 1
(not at all) to 5 (extremely). The original English items were translated and back translated into
Hebrew, Arabic, and German.
Ethnicity- and Sex-Based Discrimination
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Table 1 shows the descriptive statistics of our self-esteem questionnaire. The means, varying
between 3.37 and 3.74, were reasonably close to the mid-point (3.0) of the scale, indicating that
ceiling or roof effects were not likely to have distorted the results. Although the reliabilities
look rather normal for a three-item scale, they can be considered slightly low, and raise the pos-
sibility that measurement error may have attenuated some of the results we report. But low in-
ternal consistency reliabilities should not generally be interpreted as threatening measurement
validity: McCrae, Kurtz, Yamagata and Terracciano [35] argued and showed that internal con-
sistency reliability was not related to various validity criteria. However, the test retest reliability,
which McCrae and colleagues [35] recommended to be used instead, was related to several va-
lidity criteria. In the present study, the test retest correlations in the samples of Israelis, Ger-
mans, and Palestinians were r = .66, r = .54, and r = .84, averaging a respectable r = .68.
Nevertheless, because the internal consistency reliabilities were somewhat low, any results we
may find should be considered all the more convincing considering the fair amount of mea-
surement error in our dependent variable.
Rank-ordering of applicants. Each participant was asked to rank-order the résumés by
assigning a unique rank from one to twelve to each résumé. This rank-ordering influenced the
probability of actual employment (a matching mechanism ensured that the higher an employer
ranked the applicant, the higher was the probability of the applicant actually being hired to
work for that employer). The matching of employers and applicants (necessary to compute
payoffs) was executed at the very end of each session. From the rank-ordering of the twelve ap-
plicants, we coded whether the first choice that the employer made was a compatriot (of the
same sex). We also ran all analyses using mean rankings, but because the results were virtually
identical to those obtained when coding only the first choice, we present only the latter.
Wage payment to applicants. After setting a personal rank-order, employers chose a
wage (10, 20, 30, 40, 50, 60, 70, 80, 90, 100, or 120 Points) to be paid to an applicant in case of
employment. Because employers at this stage did not know which of the applicants they would
actually employ, they determined a wage for all twelve applicants. At the second stage, con-
ducted after all employer decisions had been collected, applicants decided on how much costly
effort (0–120 Units) to exert (i.e., pay back) for each potential wage payment.
The income of one specific employer/applicant-dyad depended on the wage paid to that
specific applicant and the effort exerted for that specific wage by the applicant. Employer’s pay-
off equaled twice the applicant’s effort minus the applicant’s wage. The applicant’s payoff was
equal to the received wage minus the costs for the exerted effort (each effort-unit costs one
Point). Consequently, the employer’s income is the higher the lower the wage payment and the
more effort the assigned applicant eventually exerts. The applicant's income is the higher the
Table 1. Descriptive statistics for our questionnaire measure of self-esteem and pairwise t-test statis-
tics for the difference in means between pre- and post-decision self-esteem.
Pre-decision self-
esteem
Post-decision self-
esteem
M (SD) α M (SD) α t
Israel (N = 68) 3.51 (.53) .38 3.37 (.54) .43 3.20**
West Bank (N = 68) 3.73 (.58) .62 3.71 (.58) .57 0.35
Germany (N = 69) 3.55 (.61) .49 3.40 (.67) .46 2.13*
* p < .05,
** p < .01,
*** p < .001
doi:10.1371/journal.pone.0124622.t001
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higher the wage payment and the smaller the effort exerted. Because the applicant can freely set
her effort level (if the employer does not impose a minimum effort level, see below), the uncon-
ditional wage payment can be interpreted as reflecting the employer’s level of trust towards the
applicant (but see below). Accordingly, because there is no incentive to exert any effort, the ex-
erted effort level can be interpreted as the applicant’s degree of (positive) reciprocity. This in-
teraction-mechanism is based on the so-called `gift-exchange game´ [36], a workhorse
commonly used in experimental economics for stylized employer-employee relationships. In
the present setup, 1 Point was worth 1 NIS (Israel; West Bank); 0.18 Euro (Germany). Partici-
pants who on average paid higher wages to compatriots (same sex applicants) than to foreign-
ers (opposite sex applicants) were classified as displaying out-group discrimination, whereas
those who showed the opposite pattern were classified as portraying in-group discrimination.
The rest were considered neutral with regard to wages.
Imposition of a minimum effort level. In conjunction with wage payment, employers
were offered the costless opportunity to impose a fixed minimum effort level of 10 Units on
each applicant, which restricted the applicant’s effort choice to 10–120 (the applicant could
thus not choose an effort level below 10 Units; see also [37]). Imposing such a restriction on an
applicant conveys that the employer does not trust the applicant to otherwise exert any effort.
Participants who imposed a minimum effort level on foreign (opposite sex) applicants more
often than on compatriots (same sex applicants) were classified as exhibiting out-group dis-
crimination (note that the number of foreigners subject to an imposed minimum effort level
was first divided by two; this was done because in the fixed set of twelve 12 résumés there were
always eight foreigners and only four compatriots on which a minimum effort level could be
imposed). Participants who showed the opposite pattern were classified as showing in-group
discrimination, whereas the rest were considered neutral with regard to imposing a minimum
effort level.
Results
Preliminary Analyses
Table 1 presents the descriptive statistics of our self-esteem questionnaire as well as the results
of pair-wise t-tests comparing pre-decision self-esteem with post-decision self-esteem. These
tests show that in both Germany and Israel, self-esteem levels decreased right after the
employment task.
Because our discrimination measures were categorical, we used χ² to pair-wise investigate
the associations among the different discrimination indices. Regarding ethnicity-based dis-
crimination, the strongest association was found between rank-order and wages (φc = .36, p<
.001; as to interpreting the effect size, φc can be considered a point-biserial correlation coeffi-
cient [38]). Concerning sex-based discrimination, the strongest association was found also be-
tween rank-order and wages (φc = .25, p< .001). Pertaining to the association between
ethnicity- and sex-based discrimination, the strongest association was found between rank-or-
dering with regard to ethnicity and rank-ordering with regard to sex (φc = .24, p< .01). Be-
cause the associations were consistently weak, and the three different indices were theoretically
distinct, we kept them separate for all analyses.
Ethnicity-Based Discrimination
Regarding ethnicity-based discrimination, the descriptive results are summarized in the first
three columns of Table 2. All three discrimination indices (i.e., rank-order of applicants-
match, wage payment, imposition of minimum effort level) suggest that participants consis-
tently either favored their compatriots or were impartial (note that if the participants are on
Ethnicity- and Sex-Based Discrimination
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average impartial, they should pick an in-group member as their first choice only one third of
the time, because there were twice as many foreigners as compatriots to pick from—this pat-
tern can be observed in the Israeli data). The summary statistics across regions reveal out-
group discrimination with regard to ranking and wage, and impartiality with regard to impos-
ing a minimum effort level.
With regard to Hypothesis (1), according to which out-group discrimination would be ex-
pected to be positively associated with self-esteem, the evidence was quite supportive (the last
three columns of Table 2 show changes in self-esteem according to discrimination; statistical
significance was assessed with pair-wise t-tests). Concentrating on the averages computed
across regions, ranking an out-group member as first choice was associated with decreased
self-esteem, whereas picking a compatriot maintained initial levels of self-esteem (t = 2.09,
d = .29, p< .05; to investigate differences in change scores, we used independent samples t-
tests, and effect sizes were computed using means and standard deviations [39]). A similar pat-
tern was observed for the imposition of a minimum effort level: those who discriminated
against the out-group in imposing a minimum effort level did not experience a change in self-
esteem, whereas both those who were impartial (t = 2.31, d = .44, p< .05 for the difference in
self-esteem change between those who favored the in-group and those who were neutral) and
those who favored the out-group experienced a drop in self-esteem (t = 2.66, d = .65, p< .01,
Table 2. Ethnicity-based discrimination: Frequency of discrimination, and changes in self-esteem according to discrimination.
Number of participants displaying discrimination Change in self-esteem
Out-group
discrimination
Impartial In-group
discrimination
Out-group
discrimination
Impartial In-group
discrimination
Israel
Match 24 NA 44 -.15 (.47) NA -.21 (.51) **
Wage 30 15 23 -.21 (.52) * -.07 (.42) -.25 (.50) *
Imposed minimum
effort level
11 37 20 .03 (.31) -.16 (.48) * -.33 (.57) *
West Bank
Match 44 NA 24 .02 (.35) NA -.07 (.33)
Wage 35 12 21 .00 (.37) .00 (.24) -.06 (.34)
Imposed minimum
effort level
17 42 9 .10 (.45) -.03 (.20) -.16 (.41)
Germany
Match 37 NA 32 -.03 (.45) NA -.26 (.58) *
Wage 27 33 9 -.14 (.62) -.16 (.47) -.04 (.45)
Imposed minimum
effort level
4 59 6 .08 (.42) -.15 (.52) * -.17 (.75)
Summary
Match 105 NA 100 -.05 (.42) NA -.18 (.47) **
Wage 92 60 53 -.12 (.50) * -.08 (.38) -.12 (.35) *
Imposed minimum
effort level
32 138 35 .07 (.39) -.11 (.43)
**
-.22 (.50) **
Note. Change in self-esteem was computed as the difference between pre-decision and post-decision self-esteem. Statistical signiﬁcance levels were
computed from paired samples t-tests.
** p < .01,
* p < .05
doi:10.1371/journal.pone.0124622.t002
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for the difference in self-esteem change between those who favored the in-group and those
who favored the out-group).
Regarding Hypothesis (2), we found no relation between pre-decision self-esteem and dis-
crimination. Within and across regions, initial levels of self-esteem did not differ between par-
ticipants who discriminated against compatriots, were impartial, or discriminated against
foreigners (for all three discrimination indices, all F< 1).
Sex-Based Discrimination
The data were collapsed across regions for analyses of sex-based discrimination. Because the
means of the self-esteem scales varied slightly across regions (see Table 1), we centered the
scores within regions before conducting the analyses (within region averages of pre-decision
self-esteem were set to zero, and post-decision self-esteem was scaled accordingly). The de-
scriptive statistics show that neither men nor women discriminated strongly against the other
sex (first three columns of Table 3).
Concerning Hypothesis (1), the evidence was somewhat supportive (see last three columns
of Table 3). The summary statistics show that participants who favored their own sex did not
experience a change in self-esteem, whereas those who favored the out-group either in ranking
or wages did experience such a drop. The results were similar for the imposition of a minimum
effort level. However, the results were generally somewhat weaker than for ethnicity-based dis-
crimination, and none of the changes in self-esteem differed statistically significantly between
groups.
Regarding Hypothesis (2), we found that women who favored their own sex concerning
wages initially had lower levels of self-esteem in comparison to women who favored men
Table 3. Sex-based discrimination: Frequency of discrimination, and changes in self-esteem according to discrimination.
Number of participants displaying discrimination Change in self-esteem
Out-group
discrimination
Impartial In-group
discrimination
Out-group
discrimination
Impartial In-group
discrimination
Women
Match 63 NA 40 -.16 (.55) * NA -.18 (.35) **
Wage 32 35 36 -.15 (.46) -.09 (.37) -.26 (.58) *
Imposed minimum effort
level
18 78 7 -.09 (.58) -.18 (.48)
**
-.19 (.33)
Men
Match 48 NA 54 .02 (.41) NA -.14 (.46) *
Wage 29 44 29 -.03 (.46) -.08 (.52) -.07 (.27)
Imposed minimum effort
level
10 72 20 .10 (.35) -.07 (.45) -.12 (.45)
Summary
Match 111 NA 94 -.07 (.48) NA -.16 (.41) **
Wage 61 79 65 -.09 (.46) -.08 (.45) -.17 (.43) **
Imposed minimum effort
level
28 150 27 .00 (.47) -.13 (.47) * -.16 (.39) *
Note. Change in self-esteem was computed as the difference between pre-decision and post-decision self-esteem. Statistical signiﬁcance levels were
computed from paired samples t-tests.
** p < .01,
* p < .05
doi:10.1371/journal.pone.0124622.t003
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(difference in means. 30, d = .53, p =< .05), and there was a similar trend in comparison to
women who were neutral (difference in means. 23, d = .40, p< .10). None of the other compar-
isons we ran to test Hypothesis (2) were statistically significant (all F< 1).
Comparison of Ethnicity- and Sex-Based Discrimination
An anonymous reviewer suggested, besides separately investigating the effects of ethnicity- and
sex-based discrimination, they should be analyzed simultaneously. This is, indeed, consistent
with recent guidelines designed to remedy the currently hotly debated issue of false positives in
psychology—results should be reported with and without other predictor variables [40].
To investigate whether ethnicity- and sex-based discrimination retain their predictive
power when entered simultaneously, we ran a series of general linear models on the variable
self-esteem change (M = -.14, SD = .71), which was constructed as the difference between post-
decision and pre-decision self-esteem. Now that the data were collapsed, employers’ sex and
ethnicity were controlled for in all the analyses reported on below (see Table 4). Although sex
showed evidence of being associated with change in self-esteem when entered together with the
two variables reflecting ethnicity- and sex-based discrimination in the rank-ordering of appli-
cants, the association between sex and change in self-esteem disappeared when sex was entered
into the general linear model either alone or together with only ethnicity (ps> .10). An associa-
tion that emerges only if certain other variables are included in the analysis is not likely to be
robust [40], and we therefore ignored this association. By contrast, all of the results regarding
ethnicity- and sex-based discrimination remained virtually unchanged regardless of whether
ethnicity or sex was controlled for.
Table 4. General Linear Models Predicting Change in Self-Esteem.
Model 1 Model 2 Model 3
DF SS F DF SS F DF SS F
Model 5 3.14 2.99* 7 3.78 2.59*
Error 196 41.20 194 40.56
Background variables
Ethnicity 2 .57 1.36 2 .84 2.01 2 1.31 3.04
Sex 1 .93 4.43* 1 .61 2.92 1 .54 2.52
Rank-order Discrimination
Ethnicity-Based 1 .94 4.46*
Sex-Based 1 .16 .76
Effort level Discrimination
Ethnicity-Based 2 1.44 3.35*
Sex-Based 2 .66 1.58
Wage Discrimination
Ethnicity-Based 2 .08 .19
Sex-Based 2 .60 1.40
Note. Ethnicity and sex-based discrimination refer to whether (a) the ﬁrst choice among applicants was of the same ethnicity (gender), (b) a lower, similar,
or higher minimum effort level was imposed upon applicants of the same ethnicity (gender), or (c), a lower, similar, or higher wage was paid to applicants
of the same ethnicity (gender), in Models 1, 2, and 3 respectively.
** p < .01
* p < .05
doi:10.1371/journal.pone.0124622.t004
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Regarding the ranking of the applicants, when entered simultaneously, only ethnicity-based,
but not sex-based, discrimination was associated with change in self-esteem (see Model 1 in
Table 4). Those who did not favor their own ethnicity experienced a drop in self-esteem: aver-
age change in this group was-.18 (95% CI = -.27 –-.09), whereas it was-.04 (95% CI = -.13 –.04)
among those who favored their own ethnicity.
Regarding the imposition of a minimum effort level on applicants, a similar pattern was ob-
served. Only ethnicity-based discrimination, but not sex-based discrimination, was associated
with a change in self-esteem (see Model 2 in Table 4). The self-esteem of those who favored their
own ethnicity did not drop (mean change. 01 (95% CI = -.14 – .16)), whereas the self-esteem of
those who favored the out-group clearly dropped (mean change-.24 (95% CI = -.38 – -.10); the
difference between these two groups was statistically significant at p< .01). The self-esteem of
those who favored neither the in-group nor the out-group suffered only a non-significant drop
in self-esteem (mean change-.08 (95% CI = -.22 – .06)). They differed statistically significantly
from those who favored the in-group (p< .05), but not from those who favored the out-group
(p = .09).
Regarding wages, none of the variables predicted a change in self-esteem (see Model 3 in
Table 4). This is not altogether surprising, given that the paired-samples comparisons shown
in Tables 2 and 3 already suggest that rather similar changes occurred in self-esteem regardless
of whether discrimination with regards to wages occurred. In sum, the results of these addition-
al analyses suggest that in the present context, ethnicity-based discrimination was more strong-
ly associated with the maintenance of self-esteem. Sex-based discrimination could not further
contribute to the maintenance of self-esteem when ethnicity-based discrimination was con-
trolled for.
Discussion
The present results provided, in an employment context, some tentative support for the full
and unqualified self-esteem hypothesis: Women with low self-esteem were more likely to as-
sign higher wages to women than to men (Hypothesis (2) based on corollary (2)), and those
women also maintained their initial (although low) levels of self-esteem (Hypothesis (1) based
on corollary (1)). By contrast, women who were impartial or favored men experienced a drop
in self-esteem. More general support was found for Hypothesis (1): both ethnicity- and sex-
based discrimination of out-groups were related to the maintenance of initial levels of self-es-
teem. As argued below, only those groups arguably more prone to experience stereotype threat
in the present setting (women, Israelis, Germans) showed a decrease in self-esteem. Therefore,
the relation between self-esteem and discrimination could only be observed in these groups.
Implications for the Self-Esteem Hypothesis
Zanna and Fazio [41] suggested a standard sequence to social psychological research litera-
tures: after an initial wave of studies that establish and replicate an effect, most studies are de-
signed to find the limits and boundary conditions of the effect. This sequence also describes the
literature on the self-esteem hypothesis. For instance, status [42], interpersonal liking [43], fair-
ness [27], and identification [21] have all been shown to influence relations between discrimi-
nation and self-esteem. But at some stage, the standing of the initial self-esteem hypothesis has
itself become uncertain and controversial. The vigilant search for the exact conditions under
which discrimination is related to self-esteem has arguably identified so stringent boundary
conditions for the phenomenon that critiques may be fully justified to ask whether the phe-
nomenon exists at all [29]. Rather than search for the boundary conditions of the phenomenon,
the present research attempted to investigate its existence in a meaningful and natural context.
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Concerning the full and unqualified self-esteem hypothesis, according to which low or
threatened self-esteem motivates intergroup discrimination, which in turn enhances self-es-
teem, we found some tentative support. Women with lower levels of self-esteem discriminated
against men in wage payment and such discrimination was associated with women’s maintain-
ing their initial levels of self-esteem. Although the effect was only found for women, and only
for wage payment, it should be noted that women, not men, are generally discriminated against
in the labor market, and that women are well aware of sex-discrimination in wages [44]. Thus,
setting higher wages for women could have been a form of competitive discrimination that op-
erated against intergroup norms by bringing about social change with reference to positive in-
group distinctiveness. And this is exactly the type of situation in which the self-esteem hypoth-
esis was originally meant to apply [24]. By contrast, discrimination of women regarding wage
payment is more or less simply the rule, and such discrimination may therefore not have served
the self-esteem of men.
Although the evidence for the full self-esteem hypothesis was ambiguous, we interpret the
present results as rather firmly supporting corollary (1). The effect sizes were generally some-
what stronger for ethnicity-based discrimination, and sex-based discrimination was not associ-
ated with the maintenance of self-esteem when ethnicity-based discrimination was controlled
for. Both ranking a compatriot as first choice and imposing a minimum effort level on compa-
triots were associated with the maintenance of self-esteem. However, it is noteworthy that such
discrimination was not associated with an increase in self-esteem, but rather with maintaining
self-esteem at its original level. As was suggested by Lemyre and Smith [15], discrimination
may only protect self-esteem that would otherwise be lowered (also [16], [17]).
But why did the self-esteem of some of our participants decrease during the employment
task? The results of Branscombe andWann [21] suggest that stereotype threat could be relevant
in this respect; specifically, they showed that discrimination functions to restore decreased self-
esteem after stereotype threat. Stereotype threat refers to the experience of uncertainty or anxi-
ety in a situation where a person has the potential to confirm a negative stereotype about their
social group (for a recent review, see [45]). Besides depressing test performance (the most fa-
mous effect of stereotype threat), stereotype threat also decreases self-esteem [46]. It seems con-
ceivable that our Israeli, Palestinian, and German participants, when faced with the task of
deciding whether or not to favor one group over another, experienced stereotype threat in vary-
ing degrees. In this particular constellation of groups, Israel’s present presence in theWest
Bank, and the past persecution of Jews in Nazi Germany [47], could render Israelis and Ger-
mans, respectively, particularly prone to fear of being personally reduced to a negative stereo-
type (for accounts of contemporary collective guilt in Israel and Germany, see [47], [48]).
Indeed, both Israelis’ and Germans’ self-esteem decreased during the employment task. In con-
trast, Palestinians may have felt less threatened by the task of comparing their compatriots with
Israelis or Germans. Indeed, Palestinians self-esteem levels did not drop during the task. This
can explain why the self-esteem hypothesis was not supported in the group of Palestinians.
The above discussed result regarding sex-based discrimination could also be explained from
the perspective of stereotype threat. In an employment setting, women are likely to encounter
more threatening stereotypes than men (e.g., warm but not particularly competent housewives,
competent Ice Queens lacking warmth [49]). Indeed, only women’s self-esteem decreased dur-
ing the task, which meant that only women could maintain their self-esteem through discrimi-
nation. The result that discrimination only relates to the maintenance, but not to the increase,
of threatened self-esteem is also consistent with research on self-image maintenance that indi-
cates that the motive behind derogation and stereotyping of out-groups is to maintain rather
than maximize self-evaluation [50], [51].
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Our results can be considered surprisingly supportive of the self-esteem hypothesis. Howev-
er, there were important differences between the present study and previous studies. For in-
stance, to the best of our knowledge, no previous study conducted with natural groups has
tested both corollaries of the self-esteem hypothesis using a behavioral measure. Much of the
controversy surrounding the self-esteem hypothesis has without doubt been due to the extreme-
ly diverse array of measures used to measure self-esteem. As noted by Rubin and Hewstone [7],
one of the reasons for the inconsistencies in the empirical evidence is that researchers have
tended to measure trait self-esteem, which is usually thought to be stable over long periods of
time. Rather, the self-esteem hypothesis should be tested using measures of state self-esteem, be-
cause these assess the continually updated here-and-now experience of self-worth. Another im-
portant distinction is between personal and social self-esteem, the latter redefining self-esteem
to refer to the esteem in which one holds one’s group. Although generally recommending that a
social state self-esteem scale be used in future research, Rubin and Hewstone [7] advised against
their blatant use, because they are likely to increase demand characteristics (participants are
likely to note a connection between an item such as “I feel good about my group” and their be-
havior towards the in-group). Instead of the social state self-esteem scale, we therefore opted for
a personal state self-esteem scale. Although this could be interpreted as a reductionist move [52]
earlier work on social identity theory ([11], [16], [53], [54]) provides a theoretical underpinning
for the belief that the motivation to enhance not only social but also personal self-esteem can ac-
count for intergroup discrimination [7]. Furthermore, the empirical evidence suggests that re-
garding their relations to in-group bias, personal and social self-esteem do not differ (in fact, the
evidence appears to slightly favor the use of personal self-esteem scales; for a meta-analysis, see
[55]). For these reasons, we do not see our reliance on a measure of personal rather than social
self-esteem as a serious limitation. But we do acknowledge that implicit measures of social state
self-esteemmay be a useful addition to future research.
Regarding the strength of the phenomenon, the effects that we did reliably establish ranged
from medium (picking a compatriot as first choice in the ranking task) to large (in-group vs.
out-group discrimination when imposing the minimum effort level), in comparison to other
social psychological effects [56]. This suggests that small effects may have gone unnoticed due
to lack of statistical power. The small sample sizes were more generally a limitation of the pres-
ent research, because they did not allow us to investigate the possible effect of the out-group in
ethnicity-based discrimination (e.g., Israelis discriminating against Palestinians vs. Israelis dis-
criminating against Germans).
Ecological Validity
The vast majority of the research conducted with natural groups has relied on asking partici-
pants to provide questionnaire ratings of the out-group (e.g., of the 35 real group studies pre-
sented by Rubin and Hewstone ([7], Table 3) only two required participants to allocate points
between themselves and the out-group). This is understandable, given the effort and cost in-
volved in having participants from meaningful groups interact with each other on behavioral
tasks. But is even the dictator-like allocation of points akin to real-world behavior? In contrast
to point allocation, the stylized employment task used in the present study should do somewhat
better with regards to ecological validity the major differences being that the relationship par-
ticipants entered into was bilateral and real—the other person was real, the information was
real, and the provided incentives were real. Currently, in the field of experimental economics,
monetary incentives are a crucial argument for allowing generalizations from laboratory exper-
iments to contexts outside of the laboratory: monetary incentives ensure that participants
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perceive their behavior as relevant, experience real emotions, and take decisions with real eco-
nomic consequences [57] (for empirical evidence, see [58]).
Besides monetary incentives, we believe that the bilateral structure of the task further served
to increase its realism. Because the employers expected to receive something from their appli-
cants, trust considerations are likely to have been important. Trust, having been described as
the “lubricant that enables most essential everyday decisions” ([59], p. 357), is not only essen-
tial in everyday life, but acquires special importance in the employer-employee relationships.
Indeed, the ethic of mutual obligation inherent in the employer-employee relationship has
been described as a gift exchange game: Hard work and loyalty are exchanged for job security
and high wages. Trust is a constitutive mechanism in every bilateral employer-employee rela-
tionship, because the employer is neither able to agree ex ante on the applicant’s actions by
contract nor to observe and pay or sanction all associated actions [60]. We thus believe that the
importance of trust considerations, both in the laboratory experiment, and in real personnel se-
lection, further increases the likelihood that our results from the laboratory may generalize to
employment contexts outside of the laboratory.
An important concession that we made in order to increase ecological validity was to make
several dimensions of categorization (ethnicity, sex, competence) relevant to the participants.
Typically, when more than one dimension of categorization is made salient to people, inter-
group bias is reduced relative to single categorization [61]. However, because real-life appli-
cants will differ from each other on multiple dimensions, it was important to show that the
explanatory power of the self-esteem hypothesis is not confined to single categorization situa-
tions. In fact, we also tested for double in-group and double out-group effects, but the results
did not differ from those reported for single in-groups and out-groups.
Finally, and perhaps most importantly from the perspective of ecological validity, out-group
discrimination with regards to résumé-based pre-selection—the type of discrimination re-
ported on here—has also been documented in real-world settings [4]. We thus believe that the
same psychological mechanism that caused discrimination in the present study is at least to
some extent also responsible for it in real employer-applicant relationships.
It is important to note that we found some support for the self-esteem hypothesis using all
three discrimination indices. Considering that critiques have suggested that the processes iden-
tified by the social identity approach may only apply in the positive domain [29], and real-
world discrimination may often occur in the negative domain, it is important that some sup-
port for corollary (1) of the self-esteem hypothesis was found for all measures of discrimina-
tion. Also important is that whether or not there was a neutral or impartial option present did
not systematically influence the results. Based on prior results, one could have expected that
discrimination would be more strongly related to elevated self-esteem in the absence of an im-
partial or fair option (in-group bias could violate the fairness considerations made salient by
such an option and thereby depress self-esteem [27]).
Relation to Behavioral Economics Literature on Social Identity and
Discrimination
Besides contributing to the social psychology literature, our work speaks to the research on iden-
tity-dependent behavior that has been carried out in the emerging field of behavioral economics.
A central tenet of this research has been that identity (or self-image) processes are central to un-
derstanding individuals’ preferences regarding economic outcomes [62–69]. Consistent with this
line of research, our results revealed that making decisions which affect economic outcomes has
implications for the self-esteem of the decision-makers. Our results highlight the importance of
considering potential differences in gender norms when assessing the implications of economic
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behavior for identity processes—the same behavior may have different meanings across genders,
and this could, at least in some instances, explain observed gender differences (for a literature re-
view on gender differences in preferences, see [70], also [71], [72]).
Our work also intersects with a series of experimental findings on ethnic- and sex-based dis-
crimination in selection and allocation tasks [1], [33], [73]. In light of our results, the pursuit of
self-esteem could provide a plausible psychological mechanism for explaining some of the dis-
tinct behaviors towards in- and out-group members that have been observed in various types
of economic situations. The conditions under which self-esteem is relevant in various selection
and allocation tasks that allow for intergroup discrimination should be investigated in future
research.
Implications for Personnel Employment
With regard to the present employment context, in which both ethnicity-based and sex-based
discrimination are prevalent [1], [5], [6], our results can be considered quite promising because
they illuminate at least one process that relates to discrimination. Although there is a vast
amount of research that verifies the existence of discrimination towards low-status groups,
most of that research has focused on demographic properties of the applicant. But there is
comparatively little research on the recruiter side, and the studies that do exist have tended to
focus on individual difference variables (e.g., high social dominance orientation is related to
discrimination against low status groups [74]). By contrast, the present results suggest a more
general mechanism potentially causing discrimination, and may help companies develop com-
pensatory organization-level strategies to reduce the display of discrimination.
Some recommendations can be made based on the present results. For instance, applicants
should be asked to provide anonymous résumés with no ethnic or gender information, or at
least not photographs because these make such categorical information more salient [75]. But,
more intriguingly, what about the ethnicity and gender of the people making the recruitment
decisions? As discrimination does happen, as also documented by the present results, it would
be safe to suggest that the people in charge of recruitment decisions should come from various
ethnic backgrounds, and that half of them should be women. However, the results also sug-
gested that it was those groups who, in the particular intergroup context of the present study,
were likely to experience stereotype threat and thereby decreased self-esteem, that were most
likely to discriminate. One implication of this dynamic could be that the people making em-
ployment decisions should themselves belong to groups least likely to experience stereotype
threat, alleviating the need for self-esteem protection through discrimination. But even mem-
bers of prototypical groups, such as white middle-class males, are likely to experience stereo-
type threat under some circumstances. Therefore, rather than focus on characteristics of the
decision makers, more sophisticated methods directed towards extinguishing the self-esteem
maintaining function of discrimination should be investigated. For instance, the results pre-
sented by Scheepers et al. [27] suggest that when intergroup fairness is primed, discrimination
of the out-group will not lead to an increase in self-esteem. Perhaps emphasizing the competi-
tive nature of the recruitment process would prime fairness concerns, thus negating the self-es-
teem maintaining function of discrimination.
Limitations and Conclusions
Besides the above discussed limitations associated with ecological validity, our measure of self-
esteem may also raise some concerns. First off, we decided to keep the measure short (three
items) in order to save participants’ time, to alleviate the possible effects of boredom, such as
careless or random responding, and to minimize potential spillover effects to the subsequent
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tasks. Furthermore, even still briefer measures of self-esteem have shown high validity. For in-
stance, the Single-Item Self-Esteem Scale (SISE), which consists of only one item, has almost as
high associations with various validity criteria, such as peer ratings of group behavior and aca-
demic outcomes, as do much longer and more thoroughly validated measures [76]. As another
point of concern, our self-esteem scale is open to the same criticism as all other Likert scales.
For instance, the difference between two levels of an ordinal scale cannot be assumed to be the
same as the difference between two other levels, and, even more generally, there is no guarantee
that such scales can be meaningfully compared across subjects—we do not know whether sub-
jects interpret the intervals similarly. Because of such shortcomings, an objective measure of
self-esteem, based, for instance, on a monetary mechanism, would have been a useful addition
to our battery of tests. However, increasing our confidence in the results that we report on,
parametric statistics, such as those that we employed, have been shown to be highly robust
with respect to the violation of the assumption that the intervals between numbers have the
same interpretation (for a review, see [77]).
In conclusion, the results of the present study may serve to alleviate some of the general feel-
ing of “mismatch between the big claims made in the (social identity) theory and the methods
being used to them, as though high-level intergroup conflict could be explained by one minimal
group at a time” ([18], p. 213). The present results suggest that the self-esteem hypothesis of the
social identity approach has at least some explanatory power when attempting to understand
real-world intergroup conflicts. However, we also acknowledge that other theoretical perspec-
tives that have accommodated previous results obtained within the social identity approach
could also account for the present results (e.g., the sociometer theory of self-esteem argues that
in-group favoritism and out-group hostility have positive implications for self-esteem because
they are one way to promote one’s value to other group members and strengthen one’s position
within a group [78]). Therefore, perhaps even more important than the theoretical contribu-
tions of the present research is that we provide novel data on the impact of the self-esteem hy-
pothesis in a real-world context in which discrimination is known to occur. By doing so, we
hope to provide a foundation on which to build interventions to alleviate such discrimination.
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